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Consideration on Ways to Reduce a Edge Pressure at Bottom Plate
of Caisson Breakwaters

[e]
HLgAL* o] S

Woo-Sun Park* and Byeong Wook Lee**

Rl 2 AT Aol i AR Agele] disi nAselck. B X JFL
A SR AR, pReol, AAnk W 5], ek ARz FAEY 94 52 A, o] ¢
H=e] Wsle] me} vk A|x|2o] of WA Heh=AE sii A or Aungitt AAukE e A7 |EelM Alxletar
gl Ale- z%g_gl.o:] A3 u% A sl 5 dwo] tisl] HdS 125 ZieE A% 0}5]

Ak AL E& AYelo] BT, A, U AQAL Y Slol e WA FRIo], 2%
oPFENNEZ! hellk= 20 mpo] EW SEANAAHE AT 5= Q)AL viExolt Skshd Xlxlﬁ’%‘ol
8] MR ZVRHAN, shast #7219 el webi ags Q algick, ek, olel@ W AAe
T2 TATE AeEOR OFAA A S ASEINIZA el AlE Zl 50 o EAIA 20% o
# 7Fs A e ERlskgltt o EH**Q»}E} Frol] Rl Aqdatel Vzste] A Al AR ¢

S A7 A7k AN 1 484 BIRISI,

RAE0] - @k, Aol WA, v AAE, S| GANEAAE, Goda

WA ek

30 o> 2 f0
om

RSN
—
-

3}

UZ ol
|

=}
=

I A
igoioirk,‘l-{f

rl

AATIIE

Joll

Abstract : In this study, ways to reduce the edge pressure at the bottom plate of the caisson breakwater were consid-
ered. The water depth, freeboard, design wave height and period, and the location of the center of gravity on the
super-structure of the breakwater were selected as key design variables that influence the edge pressure, and ana-
lyzed how the edge pressure changes according to the change of this key variables. The pressure distribution formu-
lae suggested in the design standard was applied for the calculation of design wave forces. Based on the wave forces,
the required effective self-weight of the super-structure and the minimum width of the caisson were determined to
have a safety factor of 1.2 against sliding and overturning. From the results, it was found that the edge pressure rap-
idly increased as the water depth increased, and could exceed the allowable bearing capacity when it reached a cer-
tain water depth which is 20 m within the analysis conditions. It was also confirmed that the edge pressure gradually
increased linearly as the freeboard increased, but decreased with the increase of the wave height and period. This
edge pressure could be significantly reduced up to more than 20% by moving the center of gravity of the super-struc-
ture to the seaside, which is 5% of the caisson width. Based on the analysis results and the recently conducted
research results, a method was proposed to reduce the edge pressure that can be used in the design.
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Fig. 1. Schematic diagram for bearing pressure distributions of the caisson breakwater.
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Fig. 2. Force equilibrium diagram for a caisson breakwater.
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Fig. 3. Bearing pressure distributions on the rubble mound of caisson breakwaters.
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Fig. 5. Design pressure distribution at the wave trough.
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Fig. 6. Assumption for weight densities for each structural parts of the upright section.
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Table 1. Design variables and its analysis ranges

Analysis Design
range value
10 m~30 m 20 m
0.069~0.138  0.101
Sm~12m 8m

Design variables

Water depth, &
Relative water depth, 4/L;
Significant wave height, H

Wave steepness, H./L, 0.025~0.061  0.0405
Significant wave period, 7, 85255 15s
Relative water depth, #/gT.’ 0.003~0.032  0.009
Freeboard, 4. 0.6~1.25 0.6
Relative freeboard, /./H, 0.6~1.25 0.6

Rubble mound height, D 4m 4m
Relative rubble mound height, D/A 0.133~0.4 0.2
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Fig. 9. Edge pressure ¢,,../q,, With respect to the change of the rel-
ative freeboard //H..
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Fig. 12. Edge pressure ¢,,,/q,, With respect to the change of the rel-
ative water depth A/L,.
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Fig. 13. Edge pressure g,,,./q,, With respect to the change of the rel-
ative freeboard //H,.
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with respect to the change of attack angle £ of incident
wave.
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